The paper develops foreign equity bias measures for Australian domiciled mutual funds, 
Introduction
There is a body of literature on home bias 1 that focuses on the fact that investors are found to hold disproportionately large share of their wealth in domestic portfolios as compared to predictions of standard portfolio theory. This paper focuses on foreign bias i.e. Prior. In this study, an Australian investor is allowed to invest in two assets, a foreign stock portfolio and the benchmark Australian market portfolio.
In the foreign equity bias studies, the actual portfolio holdings are compared to a benchmark. Depending upon the benchmark weights, there are two main approaches to foreign bias studies, i.e. model based approach and return based approach. In the model based, ICAPM, benchmark is characterized by the weight of a country in the world market This paper makes contribution to the existing literature on Australia's equity investment abroad. First, there are no papers which specifically study foreign bias in Australian domiciled mutual fund equity holdings across a range of developed and developing countries. Second, there are papers on Australia's home bias that rely on the ICAPM approach (Mishra, 2011) and observed decision processes in superannuation funds (Warren, 2010) . This is first paper which develops measures of foreign equity bias for
Australia that takes into account scepticism of investors in the ICAPM model. There are few papers in the global context that employ Bayesian approach to take into account investors' scepticism in the ICAPM model (Pastor (2000) , Pastor and Stambaugh (2000) , Jeske (2001) , Li (2004) , Asgharian and Hansson (2006) , Baele et al. (2007) and others). Third, the paper develops home bias measures for Australia based on Multi-Prior model's volatility correction technique introduced by Garlappi et al (2007) . The Bayesian portfolio weights are more stable than data-based approach; however, there may still be extreme and volatile weights. Garlappi et al (2007) restricts the expected return for each asset to lie within specified confidence interval around its estimated value 6 .
Fourth, the paper develops foreign equity bias measures for Australia based on shrinkage estimation models that minimize the impact of estimation error by shrinking the sample mean toward minimum variance portfolio which improves precision associated with 6 Knight (1921) states that the Bayesian decision maker is neutral to uncertainty.
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estimating the expected return of each asset. The improved estimation of expected returns results in improved out-of-sample performance 7 .
Fifth, the paper contributes to the literature on financial integration by investigating the plausible sources of Australia's foreign equity bias. In a dynamic panel setting over the period 2002 to 2011, I relate the various measures of foreign bias to six categories of variables i.e. economic development (GDP per capita, trade), stock market development (stock market capitalisation to GDP ratio, turnover, size, transaction cost), familiarity (language, distance), institution, stock characteristics (annual return, price to book ratio, price to cash flow ratio, price earnings ratio, price sales ratio) and other variables (correlation, tax credit, exchange rate volatility, foreign listing, inflation). Empirical estimation employs
Arellano-Bover/Blundell-Bond linear dynamic panel-data methods to control for endogenous variables and for tests of robustness of results 8 . Sixth, the paper takes into account the period of global financial crisis during which cross border equity holdings fell significantly in 2008 and then recovered (only partly) in 2009 9 .
The paper addresses the following research questions: What are the various measures of foreign equity bias in the Australian domiciled mutual fund holdings? What are the plausible sources of foreign equity bias? What is impact of global financial crisis on foreign equity bias in Australian domiciled mutual fund holdings? Paper finds that gross domestic product per capita; stock market development, familiarity and institution variables, inflation, foreign listing real exchange rate volatility, size and global financial crisis have significant effect on foreign bias. Stock characteristics i.e. annual return, price to book ratio, price to 6 cash flow ratio, price earnings ratio and price sales ratio are found to have a significant impact on foreign bias.
The next section discusses literature review. Section 3 gives overview of Australian domiciled mutual fund holdings and discusses various foreign bias and optimal portfolio weight models. Section 4 describes data and variables. Section 5 discusses validity of ICAPM and discusses foreign bias measures. Section 6 discusses methodology and empirical results and finally section 7 concludes.
Literature Review
The literature on home bias revolves around different motives of investors, including information asymmetries, behavioural biases, hedging motives and explicit barriers to international investment. Several research papers have considered the effect of indirect barriers, such as information asymmetries, on equity investment and home bias. French and Poterba (1991) use a simple model of investor preferences and behaviour to show that current portfolio patterns imply that investors in each nation expect returns in their domestic equity market to be several hundred basis points higher than returns in other markets. Tesar and Werner (1995) state that there is a strong evidence of a home bias in national investment portfolios despite the potential gains from international diversification. Coval and Moskowitz (1999) state that portfolios of domestic stocks exhibit a preference of investing close to home.
Huberman (2001) states that shareholders of a Regional Bell Operating Company (RBOC) tend to live in the area which it serves, and an RBOC's customers tend to hold its shares rather than other RBOCs' equity. People invest in the familiar while often ignoring the principles of portfolio theory. Chan et al. (2005) find robust evidence that mutual funds, in aggregate, allocate a disproportionately larger fraction of investment to domestic stocks. Campbell and Kraussl (2007) state that due to greater downside risk, investors may think globally, but instead act locally and their model's results provide an alternative view of the 7 home bias puzzle. Barron and Ni (2008) link the degree of home bias across portfolio managers to portfolio size. Nieuwerburgh and Veldkamp (2009) state that investors profit more from knowing information others do not know and learning amplifies information asymmetry. Mondria and Wu (2010) state that home bias increases with information capacity and decreases with financial openness. Coeurdacier and Rey (2013) review various explanations of home bias puzzle highlighting recent developments in macroeconomic modelling that incorporate international portfolio choices in standard two-country general equilibrium models.
Coen (2001) and Pesenti and Wincoop (2002) focus on non-tradables effect on home bias. Strong and Xu (2003) , Suh (2005) and Lutje and Menkhoff (2007) focus on behavioral explanation of home bias. There are some papers that link corporate governance and home bias (Dahlquist et al., 2003; Kho et al., 2009) . There are some studies on explicit barriers to international investment and home bias including Glassman and Riddick (2001) and Moor et al (2010) .
Foreign Bias Measure and Optimal Portfolio Weight Models

Australian Domiciled Mutual Fund Holdings and Foreign Bias Measure
Home bias is a situation where an investor holds far too high a share of their wealth in domestic equities compared with the optimal share predicted by the theory of portfolio choice. Foreign bias is the relative difference between actual foreign holdings of a country   ij w and optimal foreign weights   In the classical Markowitz (1952) , mean-variance model; investor maximizes expected utility
where w is the optimal portfolio of N risky assets,  is the N -vector of expected excess returns over the risk-free asset,  is the N x N covariance matrix,  is the risk aversion parameter. Under the assumption
, when a risk-free rate is available and chosen as the zero-beta portfolio and when short sales are allowed,
The computation of * w involves the expected excess returns and covariance matrix of returns. Expected returns are difficult to estimate. In computation of weights in (5), the expected excess returns are based on historical data. Merton (1980) states that expected return estimates based on historical data are very unreliable due to high volatility of returns 11 .
Minimum Variance Portfolio
The minimum variance portfolio is leftmost portfolio of the mean variance efficient frontier and it has a unique property that security weights are independent of expected returns on the individual securities. Suppose there are N assets having a variance-covariance matrix  .
The minimum variance portfolio weight as per Merton (1973) is
where  is variance-covariance matrix of returns, I is a N-dimensional vector of 1.
Bayes-Stein Shrinkage Portfolio Model
In the Bayes-Stein shrinkage approach, the sample mean is shrunk to mean of the minimumvariance portfolio 12 .
The Bayes-Stein estimate of expected return is
The Bayes-Stein variance-covariance matrix is
where R is the vector of historical mean returns,
MIN
R is the minimum variance portfolio return,  is the variance covariance matrix based on historical returns, I is vector of ones.
 is computed as
where N is the number of return observations, T is the number of domestic market portfolios.
The shrinkage factor 13  is
International Capital Asset Pricing Model
12 Zellner and Chetty (1965) utilize a Bayesian approach to analyse several prediction and decision problems associated with normal regression models. See Jorion (1985, 1986) for Bayes-Stein estimation. 13 The shrinkage approach states that a Bayesian investor, facing uncertainty about an asset-pricing model, assigns a weight between the unrestricted estimate and the estimate restricted by the asset-pricing model. The weight is the shrinkage factor (Wang, 2005) .
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The traditional international capital asset pricing model (ICAPM) predicts that an investor should hold equities from a country as per that country's share of world market capitalization (Lintner, 1965) . ICAPM is model based approach. 
where
and 
(iv) Prediction and Optimal weights
The predictive density is calculated as 
Bayesian Multi-Prior Approach
Garlappi et al (2007) impose an additional constraint on the mean-variance portfolio optimization that restricts the expected return for each asset to lie within a specified confidence interval of its estimated value, and introduce an additional minimization over the set of possible expected returns subject to the additional constraint.
Upon imposing above restrictions, the mean variance model becomes 
In equation (28)
f is a vector-valued function that characterizes the constraint and  is a vector of constants the reflects both the investor's ambiguity and his aversion to ambiguity.
The optimal portfolio is given by,
T is the number of observations in our sample and N is the number of assets.
 is positive real root obtained from the following equation,
The optimal portfolio of an investor who is averse to parameter uncertainty can also be written as
w is the minimum variance portfolio weights.
MV w is the mean-variance portfolio weights formed using maximum likelihood estimates of expected return. The optimal portfolio of an investor who is averse to parameter uncertainty 16 can also be written as
where BS w is the Bayes Stein portfolio weights.
Data and Variables
Data
In this study, an Australian investor is allowed to invest in two assets, a foreign stock portfolio and the benchmark Australian market portfolio. I employ weekly MSCI Australian Standard and Poor's (2012) .
[ Table 2 ]
Variables that influence home bias:
I employ various determinants of home bias from standard literature. These determinants can be classified into six categories: (i) economic development; (ii) stock market development; (iii) familiarity; (iv) institution; (v) other variables; and (vi) stock characteristics. Table 2 illustrates average values of explanatory variables over the period from 2002 to 2011.
A. Economic Development
I employ two measures of economic development i.e. log value of gross domestic product per capita (GDPPC); log value of average of exports and imports scaled by GDP (TR). The data on GDPPC and TR is from World Development Indicators (2012).
GDP per capita may influence a country's tendency to engage in international asset trade.
Higher income per capita is associated with lower risk aversion and the international asset trade is perceived as riskier than domestic trade; this may also raise international asset trade. The participation in foreign asset markets involve fixed costs; this may provide a reason why high income level countries' involve more in international asset trade. Table 2 illustrates that Norway has the highest GDPPC (11.12), followed by Switzerland (10.91) and Denmark (10.78).
Trade is sum of exports and imports of goods and services measured as a share of gross domestic product. Lane and Milesi-Ferreti (2008) state that bilateral equity investment is strongly correlated with the underlying patterns of trade in goods and services. Table 2 illustrates that the country with highest TR is Singapore (1.37), followed by Hong Kong (1.30).
B. Stock Market Development
Generally, investors prefer holding stocks in more developed stock markets because of higher liquidity and lower transaction costs in these markets. I employ four measures of stock market development i.e. log value of ratio of stock market capitalization to GDP (SMCAP); log value of ratio of total value of shares traded during the period to market capitalization during the period (TURN); foreign country's share of world market capitalization (SIZ) and log value of foreign country's transaction cost (TRAN). SMCAP is a proxy for equity market development. Levine and Zervos (1998) state that more developed financial markets are generally more diversified and better integrated with world financial markets than smaller markets and hence likely to share information more intensively.
SMCAP is highest for HK (1.39) followed by Switzerland (0.77). The turnover ratio (TURN)
measures trading relative to size of economy (Demirguc- Kunt and Levine, 1996) . TURN is highest for Korea (0.74) followed by US (0.63). The data of SMCAP and TURN is from World Development Indicators (2012). SIZ tests the assumption of traditional theory of ICAPM that investors should diversify according to their country's share of world market capitalization. SIZ is highest for US (39.53), followed by Japan (8.92) and UK (6.71). The data on stock market capitalization is from Standard and Poor's (2012) . Home bias could arise due to high transaction costs associated with trading foreign equities. The transaction cost data is derived from Elkins McSherry Co (www.elkins-mcsherry.com). The transaction cost comprises of three cost components i.e. commissions, fees and market impact cost. The paper takes into account total cost comprising of all three cost components. TRAN is lowest for Japan (-1.70), followed by US (-1.65) and Germany (-1.45).
C. Familiarity
Coval and Moskowitz (1999), Huberman (2001), Grinblatt and Keloharju (2001) and Sarkissian and Schill (2004) 
D. Institution
The paper employs two measures of institution i.e. QUA is log value of average of World Bank governance indicators 21 (rule of law, control of corruption, regulatory quality and government effectiveness) and LEG is legal dummy=1 if foreign country has common law system otherwise 0.
Rule of law reflects perceptions of the extent to which agents have confidence in and abide by the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence. Control of corruption reflects perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms of corruption, as well as "capture" of the state by elites and private interests. Regulatory quality reflects perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development. Government effectiveness reflects perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to such policies. QUA is highest for Denmark (0.74), followed by Finland (0.72) and Singapore (0.67).
Information advantages may arise due to similarity of institutions and legal structures.
Legal rights of investors differ across countries, primarily due to legal origin. This applies to commercial laws for financing of firms, for investment and also for law enforcement (La Porta et al, 1997; 1998) . Countries can be classified as per German, French, Scandinavian civil law families, the English common law and the Socialist law family to account for reduced information asymmetries between countries belonging to the same legal origin. U.S., U.K., New Zealand, India and Australia have common law system.
E. Other Variables
The paper employs other control variables i.e. COR is correlation of monthly returns of . 24 See Gompers and Metrick (2001) , Dahlquist and Robertsson (2003) [ Table 3 ] Table 3 illustrates the OLS regressions results for equation (11) (US) to 1.20 (Russia). In the Bayesian approach, I take standard errors on the alphas as degree of mistrust in the ICAPM. A high degree of mistrust implies the optimal weights will deviate more from ICAPM, towards data based mean variance framework. In the following section, I present the home bias measures using various approaches.
Foreign Bias Measures
[ (1) computes Multi-Prior return based home bias measures for an investor who is averse to parameter uncertainty and whose optimal portfolio weights are based on Minimum-Variance 27 I also construct home bias measures based on Bekaert and Wang (2009) , Solnik and Zuo (2012) .
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and Bayes-Stein as per equation (40). These foreign bias measures suggest that the top four investment destinations of Australian domiciled mutual funds are U.S., Japan, France and U.K.
I use Bayesian approach to allow for a degree of mistrust in the ICAPM. The
Bayesian foreign bias measures are computed using squares of standard error of the estimates of intercepts reported in Table 3 . I employ several levels of squares of standard errors of the estimates of intercepts ( (7), (9), (11) and (13) [ Table 5 ] 
Econometric Issues and Empirical Results
Econometric Issues
To deal with basic problems of endogenity between variables the regression equation will be based on the Arellano-Bover/Blundell-Bond linear dynamic panel-data estimation. In these models, the unobserved panel level effects are correlated with the lagged dependent variables, making standard estimators inconsistent. Building on the work of Arellano and Bover (1995) , Blundell and Bond (1998) propose a system estimator that uses moment conditions in which lagged differences are used as instruments for the level equation in addition to the moment conditions of lagged levels as instruments for the differenced equation. This estimator is designed for datasets with many panels and few periods. The method assumes that there is no autocorrelation in the idiosyncratic errors and requires the initial condition that the panel-level effects be uncorrelated with the first difference of the first observation of the dependent variable.
Empirical Results
Tables 6 and 7 report results from estimating versions of equation (41) 29 by ArellanoBover/Blundell-Bond linear dynamic panel-data method with lags (1) and AR (2) tests over the period from 2002 to 2011. Traditional home bias measure is the dependent variable.
[ Table 6 ]
In and Zervos, 1998) . Language dummy is positive and significant which implies that Australian domiciled mutual funds prefer investing in common language countries. This is in accordance with Grinblatt and Keloharju's (2001) findings that investors are more likely to hold, buy and sell stocks of firms that communicate in the investors' native language. Distance is negative and significant. This is in accordance with Coval and Moskowitz (1999) , who find that the weight of a US stock in US mutual funds is negatively related to the distance between the location of the fund and the location of the headquarters of the firm. Inflation variable appears to be negative and significant implying that Australian domiciled mutual funds do not prefer investing in countries with high inflation. Generally, high inflation rate means low level of economic stability. Legal dummy appears to be positive and significant implying that Australian domiciled funds prefer investing in countries which have common law system (U.S., U.K., Canada and others). Tax credit variable appears to be positive and significant in accordance with Mishra (2014) . The availability of credits to Australian investors for tax already paid on dividends by foreign companies would attract equity investment abroad.
29
Global financial crisis dummy is negative and significant. This implies that during GFC, Australian domiciled mutual funds decreased their holdings in foreign countries. Size variable appears to be negative and significant. This implies that Australian domiciled mutual funds make large domestic investments. Table 1 illustrates that Australian domiciled mutual funds have around 62% of their holdings within Australia as compared to Australia's weight of 2.20% in the world market capitalization. Annual return variable is positive and significant implying that Australian domiciled mutual funds prefer investing in stocks that yield high annual returns. Australian domiciled funds prefer stocks with higher price to book ratio, lower price to cash flow ratio, lower price to sales ratio and higher price to earnings ratio.
Trade variable shows mixed results. Transaction cost variable is insignificant.
[ Table 7 ]
In Table 7 , foreign listing variable replaces GDPC. Foreign listing is positive and significant in all regressions. The reduction in information costs associated with foreign country's firms conforming to the source country's regulatory environment is an important determinant of the source country's equity bias towards foreign country. The result is in accordance with Ahearne et al. (2004) . Other variables are similar to those in Table 6 . The
Arellano-Bond test for serial correlation in the first differenced errors reported in the Table 5 and Multi-Prior (1.2 standard error) is multi prior correction as suggested by Garlappi et al (2007) in Bayesian framework for prior 1.2 standard errors of alpha intercept in the ICAPM. Source: Morningstar, CPIS, Author's own calculations. GDP per capita is log value of ratio of gross domestic product to mid-year population. Source: World Bank World Development Indicators., Author's own calculations. Trade
Trade is log value of ratio of sum of exports and imports of goods and services to gross domestic product. Source: World Bank Development Indicators, Author's own calculations.
Stock market capitalisation GDP Turnover Size
Stock market capitalisation to GDP is log value of ratio of stock market capitalisation to gross domestic product. Source: World Bank Development Indicators, Author's own calculations. Turnover is the log value of ratio of total value of shares traded during the period to market capitalization during the period. Legal is dummy=1 if foreign country has common law system otherwise 0. Source: CIA-The World Factbook. Correlation is correlation of monthly returns of Australia and foreign country over the years 1995 to 2011. Source: MSCI market indices. Tax credit is product of foreign dividend tax withheld rate and dividend yield if foreign dividend tax withheld rate is less than or equal to home country's combined corporate income tax rate. It is product of home country's combined corporate income tax rate and foreign dividend yield if foreign dividend tax withheld rate is greater than home country's combined corporate income tax. Source: Price Waterhouse, 2002-2012. Exchange rate volatility is logarithm of standard deviation of monthly real exchange rate changes over the period 1995 to 2011. Source: DataStream. Author's own calculations. Foreign listing is logarithm of share of global stock market that is listed on source country's stock exchanges (either directly or has issued public debt in the source country). Source: CPIS. Author's own calculations. Inflation is annual percentage change in consumer price index. Source: World Bank World Development Indicators. Annual return is logarithm of annualized return of fund. It represents shareholders' gains during the stated calendar year. Source: Morningstar (www.morningstar.com.au). Price book ratio of a company is calculated by dividing the market price of its stock by the company's per-share book value. Price book ratio is weighted average of the price/book ratios of all the stocks in a portfolio. Source: Morningstar (www.morningstar.com.au). Price cash flow ratio is a stock's most recent price divided by its cash-flow per share during the most recent fiscal year. Price Cash flow ratio is the weighted average of the price/cash-flow ratios of the stocks in a portfolio. Source: Morningstar (www.morningstar.com.au). Price Earnings ratio of a stock is calculated by dividing the current price of the stock by its trailing 12 months' earnings per share. Price Earnings ratio is weighted average of the price/earnings ratios of the stocks in a portfolio. Source: Morningstar (www.morningstar.com.au). Price/sales is a stock's current price divided by its sales per share over the trailing 12 months. Price Sales ratio represents the weighted average of the price/sales ratios of the stocks in a portfolio. Source: Morningstar (www.morningstar.com.au). Dummy=1 during global financial crisis (2008) otherwise 0 (2001 to 2007; 2009 to 2011) . Source: Author's own calculations. (1) illustrates average mutual fund equity allocations in US $ million. Column (2) illustrates average percentage ratio of Australian domiciled mutual fund equity allocations to total allocation of Australian domiciled mutual fund equity in Australia and across 41 countries. Column (3) illustrates average percent world market capitalization weight of each country. Table provides 473631 -4.365546 -4.575322 -4.231130 -4.317893 -3.749584 -4.201933 -4.795051 -4.846718 -5.775646 -4.821720 -5.467533 -4.845032 -4.311723 -4.326790 -4.511198 -4.154144 -4.307375 -3.723198 -4.194562 -4.663771 -4.698686 -5.773285 -4.822859 -5.466042 -4.843047 -4.309468 -4.327193 -4.509713 -4.155355 -4.309327 -3.722977 -4.194291 -4.665095 -4.700512 -5.775471 -4.821944 -5.467078 -4.844747 -4.311028 -4.326830 -4.511054 -4.154161 -4.307147 -3.723045 -4.193857 -4.663619 -4.699593 -5.773282 -4.822740 -5.465877 -4.843037 -4.308498 -4.327600 -4.509772 -4.154786 -4.309366 -3.722836 -4.193805 -4.664993 -4.701436 -5.775117 -4.820771 -5.467766 -4.845075 -4.311422 -4.326619 -4.510706 -4.154161 -4.306716 -3.723715 -4.194166 -4.663309 -4.699185 -5.772621 -4.821589 -5.466509 -4.843038 -4.308717 -4.326771 -4.509307 -4.155493 -4.308579 -3.723416 -4.194642 -4.664546 -4.700940 -5.775125 -4.821497 -5.467523 -4.845050 -4.311268 -4.327183 -4.511339 -4.153851 -4.307514 -3.723522 -4.194214 -4.663034 -4.698855 -5.772750 -4.822590 -5.466098 -4.843080 -4.308577 -4.327396 -4.509956 -4.155075 -4.309414 -3.723086 -4.193774 -4.664192 -4 
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